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MNOACHUTEJIbBHASA 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 0O0pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusax Poccuiickoit @enepanun.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LEsaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCcMaTpUBaeT paclpeesieHue ero no Kiaccam u
CTPYKTYpUPOBAHUE 10 pa3/esiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
Y KQUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yUCHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yJaroLINXCs, ONpeIeIIieT BO3MOXKHOCTH IIpeAMETa AJIs peaan3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOYy4YeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOMN NEATETHHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TI00aTbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TMpPUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4YEHHH XUMHUHU 00€CIEeYMBAIOTCS CIEHU(UKON COAep KaHUs
y4eOHOTO0 MpeIMeTa, KOTOPBIH ABJISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 06a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI MIEpBOHAYATIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrpykTypa conepkaHHsl IPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona kK eé m3ydeHuro. CopepiaHHe CKJIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPECTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;



— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS TTOCIEAOBATEIHHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSIS
GbyHKIIMY 0OBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl MO XHUMHUHU CIOCOOCTBYET (HOPMHUPOBAHHUIO TNPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHUI U3 PAaHEE H3yYCHHBIX YUCOHBIX TPeaMeTOB: «OKPYKAIOIINH
MUp», «buomnorus. 5—7 kiacce» U «Pu3uka. 7 Kiiaccy.

[Ipu u3ydeHnn XUMHUHM TPOUCXOUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWH MHPOBO33PEHYCCKOTO XapakTepa, s3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHCHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MPaBUIl GE30MacCHOTO
oOparieHus ¢ BeeCTBAMH B MTOBCETHEBHOM JKU3HMU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOTO O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPETHN TaKKue LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHIO PEIIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIeHHOCTh OOYy4YEeHHsS Ha CHUCTEMaTHYecKoe MpUOOLIEHHE O0O0y4aroIuXxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieueHne YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHCIie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MHUPA, MCIIOIb3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU WM3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU MPOoOJIeM B MOBCEIHEBHOMN
JKU3HU U TPYJIOBOM AESITEIbHOCTH;

— ¢opMHpOBaHKE Y 00YUAIOIINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMHUYECKUX 3HAHHWHA s BBIPAOOTKM JKOJOTHYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOEHHUS OOINEYETOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.

OO01ee yuciio 4acoB, OTBEACHHBIX IS M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIErO
oOpazoBanmus, cocTaBisieT B 9 kiacce — 68 yacoB (2 4yaca B HEZIEIO).



COJAEP/)KAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKus

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMuU4yecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KadbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoil CUCTEME U CTPOSHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHHM, TeHEeTU4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHYEeCKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIHMX B PEAKIMH BEIIECTB, 110 TETIOBOMY 3P (EKTY, M0 N3MEHEHHUIO CTETICHEH OKUCIICHHS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
HHAO0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JEKTPOHHBIM OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHbI,
aHUOHBI. MexaHU3M MCCOLMALNN BEIECTB C Pa3IMYHBIMHU BUIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBAaHUN M COJed B CBETE
npecTaBiIeHU 00 3JIeKTpoIUTHYeCKOW aucconuanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKUX BEIIEeCTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, HCCIEI0BaHUE IEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, 1IeJ04e U cosell (BO3MOKHO UCIIOJIb30BaHUE BUEO MAaTEpUANIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peaklUuii MOHHOro obOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAaKUUi (rOpeHHe, peakluu paszIoXKeHHs, COCAMHEHUS), paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TOMOINbIO KAaueCTBEHHBIX peakUWid Ha MOHbI, pelIeHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemera/uibl 4 MX COeJUHEHHA

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
creneHu okucineHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaulaMH, HEMETaJulaMu,
menoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJy4YeHUE,



npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHu3M 4esloBeka. BaxkHeime xnopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMK KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBoMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1re Kak mpeacTaBUTeNs Kiacca KUCIOT U crenuduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0Cc00a NOTYYEeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHOi KUCIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpOoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPBI
(KMCIIOTHBIE 10K, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €ro MPel0TBpaILCHHS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEcKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B npupone. AMMHUAK, ero Gu3ndeckue U XUMHYECKHIE
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuds Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
¢u3nueckue M XUMHUUYECKUE CBoOicTBa (0OlIMe Kak MpeAcTaBuUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOJOEMOB). Pocdop, amioTpoIHble MOIU(DUKAINH
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiictBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yriaepona, Ux GpU3MUecKue U XMMUYECKHe CBOWMCTBA, JIEHICTBHE Ha YKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIJIEHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kucinora u eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHHe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
Y CEIIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TAHOJ, TIUIEPUH, YKCyCHas KucioTa). [I[pupogHbie HCTOUYHUKI
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY U IPOMBIIUIEHHOCTH. [loHSTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax,
yIJIeBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpolGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOIIOACHUE NMPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (U3NUYEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHHUI (BO3MOXHO



UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3umamMu cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJeHUWEe Tpouecca OOYIJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (DU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KaueCTBCHHBIX PEaKIUii Ha MOH aMMOHUSA U (ocaT-uoH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeHd KpPUCTAJUIMUECKUX pELETOK anMmasa, rpadura,
dymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aCOPOINHN PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOJIydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pPEakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHE NPHU3HAKOB HMX IPOTEKAaHUs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHON
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHeille HeMeTasulbl U UX
COCIMHEHUS.

Metannbl M X cOeIMHEHUS

OO01mast XapaKTepUCTUKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJOKECHHUS
B Ilepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpOeHHUs aTOMOB.
Crpoenue MmetayoB. Meramnueckas CBA3b M METajlIMYecKash KpHUCTAJUIMYECKash pPELIETKa.
DNEKTPOXUMHUYECKHA psifl HampshkeHHi MerayuioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoObl moyydyeHus MetanioB. [IoHsATHE O KOPPO3UK METaJIJIOB, OCHOBHBIE
CrocoObl 3alIUThl UX OT Koppo3uu. CrnaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIIICHHOCTH.

[lenouyHble MeTaIbl: IONOKeHUE B [lepnoanyueckoil cucteMe XUMHUYECKUX dN1eMeHTOB Jl.
W. MenneneeBa, CTpOeHHE MX aTOMOB, HaxXOXAEHUE B mpupone. Puzndeckne M XUMHUUECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB M UX COCTMHEHUH.

[IlenoyHO3eMeNnbHBIE METAIIIBI MATHUHN U KaJIbIHii: osiokeHue B [lepuoandeckoii cucreme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B IMPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanblvsl. BakHelmme coennHEeHUs KabIus
(oxcua, TuapoKCcHI, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MeHpeneeBa, CTpOeHHE aTOMa, HAXOXKAeHUE B mpupojae. Ou3nueckie n XMMUYECKHE CBOWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepumonndeckoi cucrteMe Xumuueckux »saeMentoB J[. U
MemnzeneeBa, CTpOeHHE aToMa, HaxXOXKJIeHHe B mpupoje. Ousndeckre U XUMUYECKHE CBONCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJTyYeHUeE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, MX (PU3NYECKHUMH CBOWCTBAMU, U3YUCHUE
PE3YIBTATOB KOPPO3UH METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSl OKCHIA KajbI[Usi MW HATPUS C BOJAOW (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIEcca TOPEHMs Keleza B
KucIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alFOMUHUS, ITUHKa, xene3a (1) u xenesa
(1), meau (1), HaGMIOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpPUS,



Kalusl U KaJIblUs (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHUAA aIFOMUHMS U TUAPOKCUA [IMHKA, PEIICHNE YKCIEPUMEHTAIBHBIX 3374 10
TeMe «BakHeHIIne MeTajabl U UX COCTUHCHUSY.

XuMHs 4 OKpYsKaoIas cpeaa

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCIOJIb30BAHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIICH cpepl (MpeaeinbHas J0MyCTHMas KOHIIEHTPAIUs
BemecTs, gaee — [1JIK). Poxb xumun B perieHuu 5K0I0rn4ecKuX mpooIieM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MATEPUAIIBI).

Mesricnpeomemmnbwie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIOBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(duKanus, TMNEPUOJUIHOCTh, HAOIIOJCHHE, HKCIIEPUMEHT, MOJICIUPOBAHHUE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBIA d(D(PEKT, TEXHOJIOTHS, MaTEPHAIIBI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUe BENUYNHBI, €TUHHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6wocepa, dKocucTeMa, MUHEPATbHBIE YIOOpEHHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIN3AINN 00yUaOIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTpOHCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIECTBEHHO TIOJIC3HOM,
yueOHOMCCIIeIOBATENbCKOM, TBOPUYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TPOIIECCE 3TOH y4eOHOH JeITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTaBISAIOIINE OCHOBY JUIS
MOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MHUpPa, IPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS PUPOJIBI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POIU XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIPABJICHHBIE HA IMOJYYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATypOH, JOCTYIHBIMH TEXHUYCCKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABIICHHOCTH W YPOBHS OOyUYCHUS B TabHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHUE TMIOCICACTBUN M HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHuss ajaKorojisi, HAapKOTHUKOB, KYypEHHWs), HEOOXOIUMOCTH COOIIOJCHUS TPaBUII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMUYECKHUMH BEIIECTBAMU B OBITY U pealbHOMN KH3HHU;

5) TPy10BOT'0 BOCIIMTAHMS



MHTEpEC K MPAKTUYECKOMY M3YUYECHUIO MPO(ECcCHii u Tpya pa3IudHOro pojia, yBaXEHHUE K
TPYZAY U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIA BBIOOp MHIUBUIYAIbHOW TPAEGKTOPUU IMPOAOIKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MpOo(ecCHOHATBHONW MESITeIbHOCTH W Pa3BUTHA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAILHON CPeae;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/J0pOBOrO M 0€30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHHE [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEACHUS MpH paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSATH 3HAHUSL, TOJTydaeMble IPU U3YUEHUH XUMUH, JJIs pELICHUs 3a/a4,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CpENOH, s IOBBILICHHUS YPOBHSA 3KOJIOIMYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMHMHM, SKOJIOTMYECKOIO MBIIUICHHS], YMEHHUS PYKOBOJICTBOBAaTLCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAyUHble MOHATHS (3aKOH, TEOpHUs, NMPUHIMI, rUnore3a, (akrt, cucrema,
MPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHble ydeOHble NelCTBUA (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO0 MBIIIIEHUS IIPUY OCBOCHUM 3HAHUM:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(GakTOB U SIBICHU, BBIOMPATh OCHOBAHUS U KPUTEPHUH AJIs Kilaccu(UKAIMM XUMUUYECKUX BELIECTB
U XUMHMYECKHX PpEaKIMi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBS3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIC, 10 aHAJIOTUH),
JlenaTh BBIBOJBI U 3aKJIFOUCHUS;

yYMEHHE MPUMEHSITh B Mpoliecce MO3HAHUS MOHATHUS (MPEAMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
NPUMEHSIEMbIE B XMMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XMMUYECKOH peakUuu — TpU pElIeHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM OSTHUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHUE MCIIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KAaYeCTBE MHCTPYMEHTA IIO3HAHHUA, a
TaKKe B KadyecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE NPAaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

npUOOpETEHNE ONbITa MO IUIAHUPOBAHMIO, OPraHM3allud U IPOBEJICHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
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pe3yibTatr, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pE3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIlaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XUMHYECKOT0 COZIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHUECKU OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YU4EOHBIX U MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY MpeacTaBICHUS
MH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMmMmamy,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHME HCHOJIb30BaTh U aHAIM3UPOBATh B IpoOLEcCe YYEOHON U HCCIEI0BaTENIbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBa U TPAaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl TO3HABATENBHOM AEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pPE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIMSI COBMECTHBIX JAEHCTBUI, ONpe/iesieHue KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CAaMOCTOATEIBHO ONPENENTh LIEIU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBIIATh WJIK KOPPEKTHUPOBATH MPEITT0KEHHBIA AJITOPUTM JI€UCTBUI MTPY BHITIOJIHEHUH 3aTaHHUI
C y4€TOM NOJy4YeHHsS HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTAaX — BELIECTBAX M pPEaKLUsX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LI€JH, YMEHHE UCIIOJIb30BaTh U
AQHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUH 3aJIaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO O0053aTENbHOTO COJAEpKaHMUS,
YCTaHOBJIEHHOIO JaHHOM (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4arolMMHUCST Hay4YHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUH, cnenuduyeckue as
npeaIMeTHOW o0nacTu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K konny oOydeHus B 9 kjacce NpeaMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® PpACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHATUN: XMMHYECKHUN 3JIEMEHT, aTOM,

MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
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JIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pEeaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3 deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIud HOHHOrOo OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBeCcHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTh, XUMHUUYECKas CBSI3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOPPO3Us
METAJIOB, CIUIABBI, CKOPOCTb XMMHUYECKOM peaklHuH, MPEeAesIbHO JIOIyCTUMas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHATUS MTPU ONKMCAHUY BEIIECTB U X MPEBPAICHUMN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (OpMysn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUM;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINpPEACIEHHOMY
KJIacCy coeluMHEeHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYeCKasl) B HEOPraHMYECKHX COCIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanueckoro 3akona /[[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnoboyHass mnoxarpymnmna (b-rpynma)», manble W OonblIve MEPUOABI,
COOTHOCUTbH 0003HAUEHUS!, KOTOPBbIE UMEIOTCS B IEPUOINYECKON Ta0IHIIE, C YNCIOBBIMU
XapaKTEepUCTUKAMH CTPOEHMS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsi spa,
o0111ee YnCIIo 3JIEKTPOHOB U pacrpesiesieHue UX MO JIEKTPOHHBIM CII0SIM), OOBICHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJEMEHTOB W HX COCJAMHEHHUI B
Ipejienax MaJbIX EPUOJOB U TIABHBIX MOATPYII € YYETOM CTPOEHUS UX aTOMOB;
KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy U COCTAaBYy Y4YacTBYIOUIMX B PEAKLMHU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLU,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBSA3M MEXKAY BeEIIeCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsl XMMUUECKUX MPEBPAIECHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh MpaBuia MOJb30BAHUS XUMHUYECKOM TMOCyno u  J1abopaTopHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
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WHCTPYKIIUSMU TIO BBIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB O MOJYUYECHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

MIPOBONTH PEAKIIMH, MOATBEPKAAOIINE KAYECTBCHHBIN COCTaB PAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM TYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIICCTB;
[PUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METObI IO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

No HaumenoBanue
h a3/1eJI0B M TeEM
n/n pasi
NMPorpamMmbl

KoaudecTBO 9acoB

Kourpoab
Hble
padoTHhI

Bcero

Pa3nea 1. BemecTBo M XMMH4YecKHe peakiuu

[ToBTOpeHue n
yriyoJieHue 3HaHUN
OCHOBHBIX pa3zeyioB
Kypca 8 Kiiacca

11

IpakTnuec
KHe padoThl

dyeKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCYpPChI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHYECKUX PEaKUi

1.2

DIIEKTPOTUTHIECKAS
JUCCOLUALIUS.
XUMUYECKUE PEAKIIUU
B PacTBOpax

13

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasneny

17

Pasznea 2. Hemeraminl 1 HX

COCIMHCHU A

Oomuras
XapaKTePUCTHKA
XUMHUYECKHX
asmemeHToB VIIA-
rpynnsl. ['agoreHsl

2.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Oomas
XapaKTepUCTHKA
XUMHNYCCKUX
a1eMeHToB VIA-
rpynnsl. Cepa u eé
COCAUHEHMS

2.2

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

Ob6mas
XapaKTEePUCTHKA
XUMHYECKHX
anemeHToB VA-
rpynnsl. A30T, pocdop
U MX COCUHEHHS

2.3

Ob6mmas
XapaKTEepUCTUKA
XUMHUYECKHUX
snemeHToB |VA-
rpynnsl. Yriepoa u
KPEMHHU U UX
COETMHEHUS

2.4

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3nen 3. MeTaJlIbI M UX COeAUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

14

31 OO0mue cBoicTBa 4 bu6nmoreka [IOK
™ | MeTajuioB https://m.edsoo.ru/7f41a636
39 Baxxueiinme MeTaib 16 1 bu6nuoreka [JOK
' W X COCAUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pasjnen 4. Xumus u okpyxamonas cpeaa

4.1 ﬁzii)(;a]?b? B JKU3HHU 3 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
YCJIOBCKaA
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME 9 KJIACC

N KoauuecTBo yacoB Hara Hara SeKTpommbIe
n/ | Tema ypoka Konrpoo ITpakruye HsyHe prOintens uupposbie
Bcero | mble Hus (paxr)
o 6 cKue (1an) o0pa3oBaTe/bHbIE
paboTht padoTHhI pecypcnbl
Tb
[Tepuoanueckuit
3aKOH.
[Tepuonnueckas 02.09- BH6H_HOTeKa LOK
1 creTeM 1 06.09 https://m.edsoo.ru
' /00adb59e

XHUMUYECKHX

anemenTtoB [l. U.

MenneneeBa

3aKOHOMEPHOCTH

B U3MCHECHUU

CBOICTB bubmuoreka [{OK

02.09- .

2  XAMHYECKHMX 1 06.09 https://m.edsoo.ru
JJIEMEHTOB ' /00adb6b6
IIEPBBIX TPEX
MEepHOJIOB
Knaccuuxaums u bubmmoteka IIOK
HOMEHKJIATypa 09.09- )

3 HEODIAHIeCKIX 1 13.09 https://m.edsoo.ru

P ' /00adb7e2
BEIIIECTB
Bunbr
XAMHYECKON CBSI3H 09 09- bubmmoteka IIOK

4 W THIBI 1 13'09 https://m.edsoo.ru
KPHUCTAJUTMIECKUX ' /00adbac6
peETOK
KoHnTponbsHas
paborta Nel mo
TeMe

5 «IToBTOpEHUE N 1 1 16.09-
yriryoneHue 20.09
3HAHUM OCHOBHBIX
pazzienoB Kypca 8
KJ1accay
Knaccudukanmst
XUMHYECKUX bubnunorexa LIOK

. 16.09- ]

6  peakiuii mo 1 20.09 https://m.edsoo.ru
pa3IMYHBIM ' /00adbch0
MpU3HAKaM
[TonsTHE O
CKOpOCTHU bubnmoreka [JOK

. 23.09- .

7  XHMHYECKOM 1 2709 https://m.edsoo.ru

peakiuu. [ToHsTHE ' /00adbe9a

O 'OMOI'CHHBIX U



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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TeTEPOreHHBIX
peaKIusIX
ITousiTue o
XUMHYECKOM
PaBHOBECHH.

DakTophl,
BIIMSIIOIIE HA bubnunorexa LIOK
23.09- )

8 | ckopocTh 2709 https://m.edsoo.ru
XUMHUUYECKOU ' /00adc28¢c
peaKIu U
[IOJIOKEHHE
XUMHYECKOTO
paBHOBECHS
OKUCIUTENbHO- bubmuoreka [IOK

30.09- ]
9  BOCCTAaHOBUTEJIbLH https://m.edsoo.ru
04.10
b€ peaKIuu /00adcade
Teopus
Zj.]IGKTpOJII/ITI/IquKO Bubsmorexa LIOK
W JUCCOLIMALINH. 30.09- )
10 CYUTLHLI 1T 04.10 https://m.edsoo.ru
' /00adcd68
ciia0ble
DIIEKTPOJTUTHI
Honnbie 07.10- bubmuoreka [IOK

11 ypaBHeHHSA 11' 10 https://m.edsoo.ru
peaxiuii ' /00add448
XUMHYECKHE
CBOICTBA KUCJIOT U
OCHOBAaHHU B 07.10- bubmuoreka [IOK

12 cBere 11' 10 https://m.edsoo.ru
npe/ICTaBICHUN 00 ' /00add5d8
AIIEKTPOIUTUIECKO
U IUccoraniu
XUMHAYECKHE
CBOIiCTBA cOJIEH B Butmiorexa [[OK
CBETE 14.10- .

13 0 TaBeHu 06 18.10 https://m.edsoo.ru

PE/ICTABICHIH O ' /00add8b?2
AIEKTPOTUTHICCKO
Y IucCcoIHanuu
but6mmorexa [IOK
14 EAOHSE)T;;E conei igig https://m.edso0.ru
AP ' /00add9d4
Th Ilpaktuueckas
pabora Ne 1. 21 10- bubnmoreka [JOK

15  «Pemenue 25' 10 https://m.edsoo.ru

IKCIIEPUMEHTAIBH ' /00addbfa

bIX 3a1a4»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
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0O0001EeHue 1 21.10- bu6nmoreka [IOK

16 | cucremaruszanus 25' 10 https://m.edso0.ru
3HAHUUN ' /00addd12
0O0001EeHuEe 1
CcHUCTEeMaTH3aIUs 05.11- bubnuorexa [{OK

17 | 3nanuii. Uonuele 08. 11 https://m.edso0.ru
ypaBHEHUS ' /00adb33c
peakui
Obo6menne u bubnunoreka LIOK
cUucTeEMaTH3alus 05.11- )

18 . https://m.edsoo.ru
sganuii. OBP. 08.11 /00ad9ch?

PUO S
KonTponbhas

pabota Ne2 mo

TEME

«OIEKTPOJIUTHYEC 11.11- BH6H_HOTeKa HOK

19 N 15.11 https://m.edsoo.ru
XUMHYECKUE {00addecO
peaKIuu B
pacTBopax»

OO0mras

XapaKTepUCTHKA

bubmmoteka IIOK
20 ;(anoreHOB' iéﬁ https://m.edsoo.ru
VIMITICCIHE ' /00addfe2

CBOICTBA Ha

npuMepe XJjaopa

XJI0pOBOAOPOA.

CongHas KUcJiora, Bubmmorexa [IOK

1 XHUMMHCCKHE %gﬂ https://m.edso0.ru
CBOMCTBRa, : /00ade104
MOJTy4eHue,

IPUMCHEHUE

Tb IlpakTnueckas

pabora Ne 2 mo bubnunoreka [JOK
teme «llomydaenue 18.11- .

22 . 2211 https://m.edso0.ru
COJISTHOM KI/If:J'IOTLI, ) /00ade348
U3ydeHHE e€
CBOMICTB»

Brruucnenus no
YpaBHEHUSIM
bubnunorexa LIOK

23 ;gggﬁ;ﬁj‘m ggﬂ https://m.edsoo.ru
OJIMH U3 PEarcHTOB {00ade488
JIaH B U30BITKE

bubnunoreka LIOK

24 Obmas 25.11- https://m.edsoo.ru

XapaKTEePUCTHKA 29.11

/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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25

35eMeHTOB VIA-

TPYIIIBI
AmioTponHsie
MoauUKaITIH
CepBl.
Haxoxnenue cepbl
" e€ COeTUHCHUM B
MIPUPOJIE.
XuMH4YecKre
CBOICTBA CEpbI

02.12-
06.12

bu6nmoreka [IOK
https://m.edso0.ru
/00ade64a

26

27

CepoBogopoy,
CTpOEHHUE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

Oxcuppl cepsl.
CepHas kucnora,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE

02.12-
06.12

09.12-
13.12

bubnuoreka [IOK
https://m.edso0.ru
/00ade802

bubmuoreka [IOK
https://m.edso0.ru
/00adea28

28

XHUMHYECKHE
peakiuu,
JIe)KAIue B OCHOBE
MIPOMBIIIUIEHHOTO
criocoba
MOJTYYCHUS
CEpPHOM KHUCIIOTBHI.
XuMHuIeckoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COEIMHEHUAMU
cepbl

09.12-
13.12

bubmmoteka IIOK
https://m.edso0.ru
/00adec8a

29

Obmas
XapaKTePUCTHKA
areMeHTOB VA-
rpymmsl. A30T,
pacrpocTpaHeHHe
B TIpUPOJIE,
duznueckue u
XUMHYECKHE
CBOMCTBA

16.12-
20.12

but6mmorexa [IOK
https://m.edsoo.ru
/00adeeab

30

AmMMmuax, ero
dusnueckue u
XHMHYECKHE
CBOMCTBA,

16.12-
20.12

but6mmoreka [IOK
https://m.edsoo.ru
/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
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MOJIy4YECHHUE U
MIPUMEHEHUE

Tb Ilpaktuueckas
paborta Ne 3 o

bubnmoreka [JOK

31 Z;T;:Knamyqeme ggg https://m.edsoo.ru
U3Y4EHHUE €0 /00adf180
CBOMCTB)»

Breruucnenue
MAaccOBOH JOJIH 23.12- EH6H_HOTCK3 LOK

32 BBIX0JIA IIPOIYKTA 2712 https://m.edso0.ru
peaKIuu pOYE ' /00adec8a
Th A3zorHas
Knciota, e€ 13 01_ EI/I6HI/IOTeKa HOK

33  dusuyeckue u ' https://m.edsoo.ru

17.01

XUMHNYCCKHUC . /00adf306
CBOICTBA -
Hcnonw3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KavyecTBe
MUHEPATBHBIX

i bubnmnoreka HOK

34 ggﬂﬂohfﬁjgf;e 1381 https://m.edso0.ru
3arpsA3HeHHe /00adf518
OKpYyKaroleu
cpenbl
COCTMHEHUSIMU
azora
®dochop. Oxcua
docdopa (V) u
bochopna bubnmnoreka [JOK
KHUCJIOTA, 20.01- _

3 dusnueckue u 24.01 https://m.edsoo.ru
XUMHYECKHE /00adf68a
CBOIICTBA,

MOJIyYeHHE

Hcnonb3oBanue

docdaroB B

KavyecTBe

MHHEPaTbHBIX 20.01- BI/I6J'I.I/IOTeKa HOK

36 yno6peHuii 24.01 https://m.edsoo.ru
3arpssHenne /00adfc20

MPUPOJAHON Cpebl
docharamu



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
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VYrnepon,

pacrpocTpaHeHue

B IpHpOJIC, 27 01- BI/I6J'I.I/IOTeKa HOK
37 (usiCCKHe 1 3101 https://m.edsoo.ru

' /00adfd9c

XUMUYECKHE

CBONCTBA

Okcuabl yriaepona,

X QU3HYECKHE U

XUMHUYECKHE

CBOIICTBA. 27 01- bubnuoreka [IOK

38  Dkonormueckue 31'01 https://m.edsoo.ru
poOJIEMEI, ' /00adfebe
CBSI3aHHBIC C
OKCHJIOM yTJIepoJa
(V)

bubmuoreka [IOK
39 Zre(.e).ﬂjgij fuenoTa 8383 https://m.edsoo.ru
' /00ae006¢
Th Ilpaktuueckas
pabota Ne 4 o
teme "llonyyenue bubnnorexa [JOK
03.02- .

40  yriuexkucIioro rasa. 07.02 https://m.edsoo.ru
KauectBennas ' /00ae027e
peaknus Ha
KapOoHaT-HOH"

[TepBoHavanbHbIE
MOHATHA 00 bubnuoreka [IOK
41 Opramueciux 10.02- https://m.edsoo.ru
BEII[ECTBAX KaK O 14.02
/00ae054e
COETMHEHUSIX
yrieposa
. bubnuotexa [JOK
42 ff;ﬁi?f{;ﬂem iggg https://m.edsoo.ru
' /00ae080a
Tb IlpakTnueckas
pabota Ne 5.
Pernenne 17.02 bubmuoreka [{OK
43 zfxcgzp HIMCHTATIDH 21'02' https://m.edso0.ru
sl 1o Teme ' /00ae0bf2
«Baxueite
HEMETAIIJIBI U UX
COCTMHCHUS
KonTponbsHas
pabora Ne3 mo 17.02- BH6H_HOTeKa HOK
44 Tere 21.02 https://m.edsoo.ru
' /00ae0e18

«Baxueuiue



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
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HEMETaJIBl U UX
COCIMHCHMS
OO6mias
XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METaJIIOB.
MeTtanaudeckas 25 02- bu6nmoreka [IOK
45  cBs3b U 28.02 https://m.edsoo.ru
MeTaJlJIHYecKast ' /00ae103e
KpUCTAJUTMYECKas
peméTka.
dusnyeckue
CBOICTBa
METaJI0B
XHUMHYECKHUE
CBOMCTBaA
METaJIIoB. 25 00- bubmuoreka [{OK
46  DJIEKTPOXHUMHUYECK 28. 02 https://m.edsoo.ru
uii psn ' /00ae1156
HaIpsHKEHUN
METAaJlJIOB
OO0m1re crocoob
MOJTYYCHUS
METaJLJIOB.
CriaBel.
Brrunciaenus mo 03.03- bu6nmorexa LIOK
47 ypaBHEHHSIM 07'03 https://m.edsoo.ru
XUMHUYECKHX ' /00ae1156
peaKkuuii, eciu
OJIMH U3 PeareHTOB
COJICPXKUT
pUMecH
IIonsatue o 03.03- bubnunorexa LIOK
48 xopposun 07'03 https://m.edsoo.ru
METAaJIJIOB ' /00ael1278
bubnunorexa LIOK
49 ﬁiiggﬁflme 141132 https://m.edsoo.ru
' /00ael4b2
Oxkcuapl 1 11.03- bubnuotexa [JOK
50 ruapokcuabl 1 4'03 https://m.edsoo.ru
HATPHUS U KaJIusI ' /00ael4b2
IllenouHo3eMenbH 17.03- but6mmoreka [IOK
51  ble MeTaIBl — 21.03 https://m.edsoo.ru
KaJbLIUH U MAarHUu /00ael15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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Baxxneiimme 17.03- bu6nmoreka [IOK
52 coeguHeHHs 21.03 https://m.edsoo.ru
KaJIbLUs /00ae15e8
JKécTtkoCcTh BOIBI 24.03- bu6nmoreka [IOK
53 U crocoOsI eé 28.03 https://m.edsoo.ru
yCTpaHEHHS /002e1886
O060061EHNE U
54 | cucremaruzanusa 24.03-
. 28.03
3HAHWI
Tb IlpakTnueckas
pabota Ne 6 o 07.04- bubnnoreka [JOK
55 Teme "YKEcTKOCTD ' https://m.edsoo.ru
. 11.04
BOJBI U METONEI €6 /00aelae8
ycTpaHeHus"
07.04- bubnunoreka LIOK
56 AnroMUHMNI 11.0 4 https://m.edsoo.ru
' /00aelc64
AmdorepHbie 14.04- Bbu6mmoteka [JOK
57 cBolicTBa OKCHUIA U 18.04 https://m.edso0.ru
THJIPOKCHIA ' /00aelc64
14.04- bubmmoreka IIOK
58 XKemeso 18.0 4 https://m.edsoo.ru
' /00ae1d86
59 AP n ' https://m.edsoo.ru
conu xxene3a (I1) u 25.04
/00ae35e6
xenesa (1) e
0O00011eHue " 29 04-
60 CI/ICTel\faTI/BaI_II/I}I 25 04
3HAHUHI
Tb IlpakTnueckas
pabota Ne 7.
Pemerne Bu6miorexa [IOK
g OKClEPHMEHTATbH 28.04- https://m.edsoo.ru
BIX 33124 I10 TEME 30.04 S :
. /00ae3de8
«Baxueiinine
METAJUIBI U UX
COEIUHEHUS
Brruncnenus mo
YPaBHCHHSIM
XUMHAYECKAX
. but6mmoreka [IOK
62 g eiiugf’ Z;J;ZIHTOB gggi https://m.edsoo.ru
A P ' /00ae1750

IaH B U30BITKE
WA COJICPIKHT
MIPHMECH.



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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Brrancnenus
MacCOBOM 01
BBIXO/1a TTPOJTYKTa
peaxkuu
O0o061IeHNE U

63 | cucremaru3anusg
3HAHUMN

KonTponbhas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS»

64

BemtectBa u
MaTepualibl B
ITIOBCETHEBHOM
JKHU3HH YeJOBEKa

65

05.05-
08.05

05.05-
05.08

12.05-
16.05

bubnunoreka LIOK
https://m.edso0.ru
/00ae3f50

XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karollen
cpenbl

66

Poins xumun B
pelIeHn
9KOJIOTHYECKHUX
npobiem

67

12.05-
16.05

19.05-
20.05

bubmuoreka [{OK
https://m.edsoo.ru
/00ae4270

bu6nmorexa LIOK
https://m.edsoo.ru
/00ae4270

PesepBHBIil ypOK.
0O00011eHue "
CUCTEMAaTH3aLMs
3HaHuil. OBP
OBIIEE
KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68

68

19.05-
20.05

bubmmoteka [IOK
https://m.edso0.ru
/00ae0d0a



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Pymsutuc I'.E. Xumus. 9 knacc: yue6. mis odmeoopazosart. opranuzanuii/ I.E.Pyn3utuc,
@.I".®enpaman.- 9-e u3n., crep. - M.: [Ipocsemmenne, 2022.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
Xumus. 9 xnace. [loypounsie miansl o yueonuky Pynsutuca I'E., ®enpamana O.I'. -
Kusszesa M.B.

IUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETU
MUHTEPHET
bubmmoreka [IOK  https://m.edsoo.ru



		2024-09-04T16:47:14+0300
	Ермолина Наталья Николаевна
	мною рассмотрен этот документ




